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The world is warming at an alarming rate; in October 2018 the Intergovernmental 
Panel on Climate Change reported a 1°C human-induced warming since the pre-
industrial period and a current rise of 0.2°C per decade. The UN secretary-general 
stated that ‘climate change a!ects every aspect of society, from the health of the global 
economy, to the health of our children’.
Many in the "eld hypothesise that the changing climate will lead to an increase in 
the size of vector-borne disease transmission zones, an appearance of tropical disease 
in temperate regions and the emergence of native species that have the capacity 
to transmit tropical pathogens. Although a large proportion of the discussion 
surrounding climate change and infectious disease focusses on malaria, concern exists 
surrounding other vector-borne diseases such as tick-borne encephalitis and Lyme 
disease, and water-borne and respiratory infections. The true e!ect of climate change 
on infectious disease is elusive and heavily debated; a comprehensive model including 
not only temperature, but precipitation, humidity, and extreme weather events is 
needed to properly evaluate the impact of the warming climate on communicable 
disease. Whilst the intricacies of the climate and infectious disease is not fully 
understood, it is important to remember that those most vulnerable to communicable 
diseases are those living in poverty, so any climate induced increase in transmission 
will only seek to worsen the already apparent health inequality worldwide. 
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Introduction
The relationship between climate change and infectious disease is a topic of polarising 
debate, especially when it comes to human pathogens - socioeconomic drivers, 
vector-control methods, antimicrobial treatment, and infrastructure can all mask 
the true climate e!ect. The relationship between climate and infectious disease is 
non-linear, with certain factors increasing disease transmission and others limiting it, 
making the true trajectory di#cult to elucidate. 
The life-cycle and transmission of many pathogens is tied to climate, whether that be 
an increase in water-borne disease a$er extreme weather events or the seasonal cycle 
of %u outbreaks. Climate has a greater association with disease caused by pathogens 
that spend part of their lifecycle outside of the host, exposed to the environment, 
whilst disease transmitted directly between humans has fewer climate associations. 
(1) A recent assessment of over 150 high-impact European pathogens concluded that 
66% have at least one climate a!ected variable that impacts disease occurrence and up 
to 37% of disability-adjusted-life-years arise from human infectious disease sensitive 
to climate. (2) Nonetheless, the method used to prioritise pathogens for inclusion in 
this assessment has a number of limitations, including under-representation of newly 
emerging diseases and bias in results due to trends in interest in diseases. Evidently, 
there is a relationship between many infectious diseases and the climate, but how 
a warming climate will impact these pathogens is up for debate. A seminal review 
published in Science in 2002, by Havell et al, concluded that warming can increase 
pathogen development, survival rates, disease transmission, and host susceptibility; 
(3) however, these conclusions were drawn from data on both marine and terrestrial 
biota with cholera the only human disease included. Since the publication of the 
Havell et al review, numerous studies have explored the impact of a changing climate 
on individual infectious diseases or mechanisms of transmission, but there is still no 
consensus on the overall impact of climate change on infectious disease within the 
human population. 
Vector-borne disease
Vector-borne infections  are the focus of research when it comes to climate change 
and infectious disease, and dominate the conversation surrounding the topic. Broadly, 
there are three expected threats from vector-borne disease under a warming climate: 
increased risk from endemic disease due to changes in temperature and rainfall, 
change in geographic range of vectors, and the appearance of exotic diseases in 
temperate regions due to increased climatic suitability. (4) Although much attention 
is focused on the threat of invasive species, there is also a risk from native species 
which may have the potential to become vectors for tropical disease. The endemic 
UK mosquito, O. Detritus, has been shown to be a capable vector for exotic 
%aviviruses (a genus that includes West Nile Virus and Zika) when under speci"c 
temperature conditions. (5) Limitations of this study include unrealistically high 
temperature conditions that do not mimic current UK climate and a small sample size. 
Nevertheless, it is an early contribution to knowledge on the competence of native 
vectors. Understanding the risk posed by native species in the transmission of exotic 
pathogens is essential in predicting climate-mediated change, especially in temperate 
regions, such as the U.K, where the impact of vector-borne diseases is currently 
relatively small. 
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Malaria is already a great concern to public health. The WHO predicts it is likely to 
be the vector-borne disease most sensitive to long-term climate change. (6) Malaria 
is caused by the Plasmodium parasite, a group of single-celled organisms that use 
mosquitos as mobile vectors, ,infecting the human host via the mosquito feeding. 
Plasmodium Falciparum accounts for approximately 75% of human malaria cases and 
has a high rate of mortality, whilst Plasmodium Vivax accounts for a further 20% of 
cases and is traditionally thought to cause a milder form of disease. Due to its prevalence 
in lesser-developed regions, P. Falciparum is o$en diagnosed clinically; the potential for 
over-diagnosis can therefore make the true pattern of transmission hard to elucidate. 
Malaria is intertwined with many aspects of climate. Research from endemic areas 
demonstrates clear seasonal variation in disease transmission and analysis has shown that 
the malaria epidemic risk increases "ve-fold in the year a$er an El Nino event, although 
this may be confounded by human behavioral changes or infrastructure inadequacy. (7) 
The prevailing forecast for the trajectory of malaria transmission is global expansion, 
particularly into regions of higher altitudes. (7) However, an alternative approach, using 
statistical modelling rather than historic biological data, suggests that overall change 
to malaria transmission due to climate change is likely to be relatively small and any 
expansion in disease range would be o!set by contraction in other geographic locations. 
(9) A major disadvantage of these models is that they only account for malaria caused 
by P. Falciparum and neglect malaria caused by other species, including P. Vivax 
which was once endemic to Northern Europe and requires much lower temperatures 
for transmission. Therefore, the risk of malaria in a warming climate may be vastly 
underestimated in areas where P. Vivax poses the greatest risk. Additionally, evidence 
suggests recent invasion of other mosquito-borne diseases in temperate regions, such 
as Chikungunya, Dengue fever and West Nile Virus in Europe.  It is likely that even 
if there is no net change to the size of the area suitable for mosquito-borne disease 
transmission, the impact on previously una!ected communities will be signi"cant. (1)
Mosquitos are not the only vector thought to be vulnerable to climate e!ects; the 
possible increase in cases of tick-borne encephalitis (TBE) in Europe is also cause for 
concern. Viral transmission of TBE occurs between cofeeding larval and nymphal 
ticks, and synchrony of this feeding is associated with milder winter climates. (10) It 
is therefore thought that by increasing tick synchrony, climate warming may increase 
rates of transmission and promote the selection of more virulent strains. (10) This 
theory is claimed to explain the increased incidence of TBE in Sweden since the 1980s, 
with a prominent study published in the Lancet reporting a signi"cant relationship 
between two consecutive mild winters and an increase in disease. (11) However, 
authors do not account for an increase in TBE vaccination since the mid-1980s or the 
increase in education and awareness surrounding ticks, meaning the links between 
climate change and disease incidence may be underestimated. Unsurprisingly, there 
is division amongst researchers as to whether climate change is the true cause of the 
increased incidence of TBE in Europe; alternative explanations include changes in 
land-use, increase in human population in tick-endemic areas, wild-animal population 
